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BJ1HJIHHE PACTBOPOB HHTPOAMMO<t>OCKM HA AKTMBHOCTb 
AJlbAOJlA3bI TEMOJlHM<l>bI MOJIJHOCKA PLANORBARIUS BANATICUS 
B HOPMEM nPM HHBA3HMTPEMATOAAMH 

A. FI. CTaAHHneHKO, A. K). 3ejiHHCKan, A. ,11,. KpaBnyK, f. B. .HopoweHKO 


npH KOHU.eHTpau.HHx HHTpoaMMOcjDOCKH 1 h 10 mt/ji y He3apa>KeHHbix Planorbarius banaticus 
aKTHBHOCTb ajib,n,ojia3bi B03pacTaeT b 1.3—1.6, a y 3apa>KeHHbix napTeHHTaMH Cotylurus cornutus — 
b 2.1—2.3 pa3a b cpaBHeHHH c HopMofi. 3 to Bbi3bmaeT ObicTpoe HCTOiueHue pe3epBOB rjiHKoreHa h ruOejib 
3apa>ueHHbix >KHBOTHbix ot nporpeccupyioiuero HCTOiueHHH. 

Bo3pacTaiomee 3arpn3HeHHe boahoh cpeAbi MHHepajibHbiMH yjioOpeHHHMH 
BCJieACTBHe Heco6jiK)AeHHH npaBHji hx nepeB03KH h xpaHeHHH, npeBbimeHHH HopM h 
K paTHOCTH HX npHMeHeHHH odyCJIOBJIHBaeT Heo6xOAHMOCTb H3yneHHH 6HOXHMHHe- 
ckhx MexaHH3MOB ajianTauHH npecHOBOAHbix OpioxoHorHx mojijiiockob, b tom hhcjic 
HBJIHIO mHXCH npOMe>KyTOHHbIMH X03HCBaMH TpeMBTOA, K pa3JIHHHbIM KOHUCHTpa- 
UHHM 3THX BemeCTB. MbI HCCJieAOBaJIH BJIHHHHe paCTBOpOB OAHOTO H3 UIHpOKO 
Hcnojib3yeMbix b HacTonmee BpeMH cjio>KHbix 6e36ajiJiacTHbix MHHepajibHbix y^oOpe- 
HHH — HHTpoaMMO(j)OCKH C COOTHOUieHHeM OCHOBHbIX nHTaTeJIbHbIX BemeCTB (a30T, 

(})oc(})op, KajiHft) 1:1:1 (TY 6-08-159-70) Ha HHTeHCHBHOCTb yrjieBOAHoro oOMeHa 

OAHOrO H3 (J)OHOBbIX BHJJOB 6H0rHAp0UeH030B eBpOneHCKOH HaCTH CCCP — KaTyUIKH 
OaHaTCKoft Planorbarius banaticus (Lang) b HopMe h npn 3apa>KeHHH napTeHH¬ 
TaMH Cotylurus cornutus (Rud.). 06 hht0hchbhocth yrjieBOAHoro oOMeHa cyAHJiH 
no BeJIHHHHe aKTHBHOCTH cj)pyKT030- 1,6-AH(})OC(})aTaJIbAOJia3bI — (J)epMeHTa, CBH3aH- 
hoto c TKaHeBbiM AbixaHneM h 3Heproo6ecneneHHeM opraHH3Ma mojijiiockob. 


MATEPHAJ1 H METO^bl HCCJIE^OBAHH^I 

MaTepna ji: 891 3K3. P. banaticus , coOpaHHbift b MejyieHHOM cnjibHO 3apoc- 
meM boahoh pacTHTejibHocTbio pynbe b OacceftHe p. CBHHOJiy>KKH (c. HeKpauiH 
^HTOMnpcKOH o6ji.) b HonOpe—AeKa6pe 1985 r. h b Mae 1986 r. Ilpn nocTaHOBKe 

nOAOCTpbIX 3KCnepH MeHTOB 6bIJin HCn0JIb30BaHbI paCTBOpbl HHTpoaMMO(f>OCKH 
(0.1, 1, 10 mt/ji), npnroTOBjieHHbie Ha AexjiopnpoBaHHOH OTCTanBaHneM b TeneHne 
24 n BOAonpoBOAHOH BO^e. 3kcho3huhh b pacTBopax TOKCHKaHTa — 48 n. CMeHa 
TOKcnnecKHX cpeji ocyiuecTBjinjiacb nepe3 24 n. TeMnepaTypy pacTBopoB nojmep>KH- 
Bajin Ha ypoBHe 19—20°. Eipn H3yneHHH Bbi>KHBaeMOCTH mojijiiockob b pacTBopax 
HHTpoaMMO(J)OCKH ( 1 H 10 Mr/jl) 3KCn03HUHH COCTaBJIHJia 6 CyT. Eipn 3TOM >KHBOTHbIX 
noAKapMJiHBajin npoBapeHHbiMH h BbicyuieHHbiMH, a BnocjieACTBHH MauepnpoBaH- 
HbiMH jiHCTbHMH cajiaTa-JiaTyKa, Tonojin, JiHnbi. ^hbothhx KOHTpojibHOH rpynnbi 
coAep>Kajin b otctohhhoh b TeneHHe 24 n BOAonpoBOAHofi eo^e. B KanecTBe tcct- 
cj)yHKUHH, OTpa>KaiomeH HapymeHHH yrjieBOAHoro oOMeHa y mojijiiockob, HaxoAH- 
mHXCH B TOKCHMeCKOH Cpejje, MbI H36paJIH aKTHBHOCTb (j)pyKT030-l, 6-AH(J)OC(J)aTaJIb- 
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A 0 Jia 3 bi hx reMOJiHMcj)bi. OnpeAejieHHe ee ocyiuecTBjiHjiH no MeTOAHKe ToBapHHUKoro 
h BojiyncKon b MOAncj)HKauHH (MHKpoMeTOA) AHaHbeBa n 06yxoBon. B KanecTBe 
CTaH^apTa jxjik nocTpoeHnn KajinOpoBOUHOH kphboh Hcnojib30BajiH AHOKcnaueTOH. 
U,ncJ)poBbie pe3yjibTaTbi SKcnepHMeHTa o6pa6oTaHbi MeTOAaMH BapnauHOHHOH 
CTaTHCTHKH no /IaKHHy (1973). 

PE3yjlbTATbI HCCJlEAOBAHHfl W OBCy>KAEHHE 

H3BecTHO, hto b npouecce rJiHKoreHOJiH3a y mojijiiockob, KaK h y Apyrnx 
>KHBOTHbix, Ha6jiK)AaK)TCH jxne cTa^HH, cjieAyioiune OAHa 3a Apyroft, — aHaspobHan 
h aspobHan. Ha nepBOM 3Tane aHaspobHoro paciuenjieHHH rjiHKoreHa o6pa3yeTCH 
AHcj)oc(j)aT (j)pyKT03bi, a Ha btopom 3Tane oh paciuenjineTcn Ha ABe MOJieKyjibi (j)oc- 
4>aTa TpH03bi. CjieAOBaTejibHO, ypoBeHb aKTHBHOCTH ajibAOJia3bi reMOJiHM(j)bi moji¬ 
jiiockob HBjineTCH xopouiHM noKa3aTejieM hhtchchbhocth aHaspobHOH ctbabh hx yr- 
jieBOAHoro odMeHa. 

HccjieAOBaHHeM ycTaHOBJieHO, hto b KOHTpojibHOH rpynne >khbothhx aKTHBHOCTb 
ajibAOJia3bi y CBoboAHbix ot 3apa>KeHHH ocobefi cocTaBjineT 5.39+0.01 mkm 
MOJib/MJi/n npn pa3Maxe KOJiebaHHH 3Toro noKa3aTejin 0.08—0.49, a y 3apa>KeHHbix 
cnopouHCTaMH C. cornutus AOCTHraeT 3HaneHHH 6.37+0.01 (pa3Max KOJiebaHHH 
noKa3aTejin 0.04—0.68). CjieAOBaTejibHO, aKTHBHOCTb ajibAOJia3bi reMOJiHMcJ)bi HHBa- 
3HpOBaHHbIX MOJIJIIOCKOB nOUTH Ha 20 % BblUie TaKOBOH He3apa>KeHHbIX ocobefi 
(P>99.9 %) . 3th AaHHbie, CBHACTejibCTByioiUHe o noBbiuieHHH HHTeHCHBHOcTH yrjie- 
BOAHoro MeTa6ojiH3Ma y 3apa>KeHHbix napTeHHTaMH TpeMaTOA ocobefi, xoporno 
corjiacyiOTCH co cbcaghhhmh Apyrnx HccjieAOBaTejiefi. Tan, ycTaHOBJieHO, hto npn 
TpeMaTOAHOH HHBa3HH y MOjiJiiocKOB-xo3HeB coKpaiuaiOTcn 3anacbi rjiHKoreHa h 
ycHjiHBaeTCH TenjiooTAaua (Hurst, Walker, 1933; Vernberg, Vernberg, 1967), 
B03pacTaiOT noTpebjieHne KHCJiopoAa h BbiAejieHHe yrjieKHCJioro ra3a (Hurst, 1927; 
Meakin, 1980), yuamaeTcn phtm cepAeuHbix coKpameHHH (Lee, Cheng, 1970). 
Bee 3to CBHACTejibCTByeT o noBbiuieHHH ypOBHH obmero obMeHa y mojijiiockob noA 
B03A6HCTBHeM napa3HTa, HTO, Ha Haul B3TJIHA, HBJIHeTCH OAHHM H3 npOHBJieHHH 
pa3BHBaiomerocH y hhx aAanTaunoHHoro CHHApOMa. TpeMaTOAbi, nuTaiomnecH 3a 
cneT mojijiiockob, Hcnojib3yiOT b KanecTBe ocHOBHoro 3HepreTHuecKoro cybcTpaTa 
rjiiOK03y, norjiomaeMyio TeryMeHTOM cnopouncT H3 reMOJiHMc|)bi xo3neB. nocjieAHHe 
pearnpyiOT Ha 3to noBbiineHHeM aKTHBHOCTH ajibAOJia3bi reMOJiHMcJ)bi h, KaK cjicact- 
BHe 3Toro, pa3BHTHeM rnneprjiHKeMHH (CTaAHHueHKO, 1978). 3to 3am.HTHO-npHcno- 
cobHTejibHan peaKUHH xo3neB b otbct Ha B03AeftcTBHe Ha hhx napa3HTOB, no3BOJin- 
loiuan Ha Kanoe-TO BpeMH obecneuHTb ce6n AOCTaTOHHbiM kojihucctbom rjnoK03bi — 
yHHBepcajibHoro SHepreTHuecKoro cybcTpaTa — 3a cueT Mo6HjiH3auHH pe3epBOB 
rjiHKoreHa H3 TKaHeft paua opraHOB (renaTonaHKpeac, Mbimubi h Ap.)* 

B cjia6bix pacTBopax HHTpoaMMoeJiocKH (0.1 mt/ji) y He3apa>KeHHbix P. banati- 
cus OTMenaeTcn noHH>KeHHe aKTHBHOCTH ajibAOJia3bi reMOJiHMcj)bi c 5.39+0.01 ao 
5.04+0.003 mkm MOJib/Mji/q, t. e. Ha 6.5 % (P>99.9 %). Bojiee KOHueHTpnpoBaH- 
Hbie pacTBopbi TOKCHKaHTa (1 h 10 mt/ji) Bbi3biBaioT 3HauHTejibHoe noBbiineHHe 
aKTHBHOCTH 3T0T0 (|)epMeHTa (P>>99.9 %). TaK, npn 1 mt/ji HHTpoaMMO(j)OCKH 3TOT 
noKa3aTejib npeBbimaeT HopMy b 1.6, a npn 10 mt/ji — b 1.3 pa3a (cm. Tabjmuy). 
H3BecTHo (OjiepoB, 1973), hto cyiuecTByeT objiacTb KOHu.eHTpau.HH, b kotopoh 
TOKCHuecKne cbohctbu OTpaBjinioiuero BeiuecTBa npoHBjinioTCfl cnjibHee, ueM 
b objiacTH 6ojiee bhcokhx KOHueHTpaunn. TaKOBOH HBjineTCH KOHueHTpaunn 0.1 mt/ji 
HHTpoaMMoeJiocKH jinn He3apa>KeHHbix P. banaticus , noAaBJinioiuaH HHTeHCHBHOCTb 
hx yrjieBOAUoro obMeHa. 

y mojijiiockob, HHBa3HpOBaHHbix napTeHHTaMH C. cornutus , Bee ncnbiTaHHbie 
KOHUeHTpaUHH TOKCHKaHTOB BbI3bIBaiOT nOBblHieHHe aKTHBHOCTH aJIbAOJia3bI reMO- 
JIHM(J)bI. npn 0.1 mt/ji HHTpoaMMO(j)OCKH 3HaueHHe 3T0T0 nOKa3aTeJIH yBeJIHHHBaeTCH 
b 1.2 pa3a b cpaBHeHHH c hopmoh, a npn 1 h 10 mt/ji TOKCHKaHTa — b 2.3 h 2.1 pa 3 a 
COOTBeTCTBeHHO (P>99.9%). nO-BHAHMOMy, 30Ha KOHUeHTpaUHH, npn KOTOpbIX 
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BjIHHHHe pa3JIHMHbIX KOHUeHTpaUHH HHTpOaMMO(J)OCKH Ha 3KTHBH0CTb ajIbUOJia3bI TeMOJIHM(j)bI 
(mkm MOJib/Mji/q) Planorbarius banaticus b HOpMe h ripn hhb33hh napTeHHTaMH Cotylurus cornutus 


Hhbb3wh 

n 

lim 

X 

a 

m x 

V 

HeT 

100 

KOHTpOJIb 

0.08—0.49 

5.39 

0.09 

0.01 

1.65 

ECTb 

110 

0.04—0.68 

6.37 

0.12 

0.01 

1.90 

HeT 

80 

0.1 mt/ji 

0.14—0.75 

5.04 

0.02 

0.003 

0.46 

EcTb 

130 

0.13—0.52 

7.69 

0.13 

0.01 

1.69 

HeT 

95 

1 mt/ji 

0.21—0.78 

8.61 

0.09 

0.01 

1.09 

EcTb 

160 

0.12—0.95 

14.39 

0.16 

0.01 

1.11 

HeT 

81 

10 mt/ji 

0.20—0.91 

7.23 

0.28 

0.03 

3.87 

ECTb 

135 

0.10—1.40 

13.47 

0.38 

0.03 

2.82 


HaSjiiOAaeTCH noHH>KeHHe HHTeHCHBHOCTH yrjieBOAHoro o 6 MeHa, y 3apa>KeHHbix 
OCo 6 eH COOTBeTCTByeT 6oJiee HH3KHM 3HaqeHHHM KOHUeHTpaUHH HHTpoaMMO(J)OCKH 
(HH>Ke 0.1 Mr/ji) , M6M y oco 6 eft He3apa>KeHHbix (cm. TaOjiHuy), hto CBHAeTejibCTByeT 
O 6 ojiee BbICOKOH HyBCTBHTejIbHOCTH HHBa 3 HpOBaHHbIX MOJIJHOCKOB k AeHCTBHK) 3Toro 
TOKCHMeCKOrO (})aKTOpa B CpaBHeHHH C HeHHBa 3 HpOBaHHbIMH OCO 6 HMH. O MeHbllieH 
yCTOHHHBOCTH 3apa>KeHHbIX >KHBOTHbIX K AGHCTBHK) HCnbITaHHOrO TOKCHKaHTa 
CBM^eTejibCTByeT h 6ojiee pe 3 Koe B03pacTaHHe aKTHBHocTH aJibAOJia3bi hx reMO- 
JlHM(j)bI B CpaBHeHHH C HC3apa>KeHHbIMH 0 C 06 flMH. TaK, npn KOHUeHTpaUHH HHTpO- 
aMM 0 (J) 0 CKH 1 mt/ji y He 3 apa>KeHHbix >KHBOTHbix aKTHBHOCTb ajibAOJia3bi noBbima- 
eTCH (b CpaBHeHHH c hopmoh) Ha 59, a npn 10 mt/ji — Ha 34 %. Y mojijhockob, 
3 apa>KeHHbix napTeHHTaMH C. cornutus , sth noKa 3 aTejiH cocTaBjinioT 126 h 111 % 
cooTBeTCTBeHHo. Taxoe 3 HaHHTejibHoe noBbiuieHHe aKTHBHocTH ajibAOJia3bi reMo- 
jihm(J) bi h, cjieAOBaTejibHo, pe 3 Koe noBbiuieHHe HHTeHCHBHOCTH yFJieBOAHoro oOMeHa 
y 3 apa>KeHHbix oco 6 en npnBOAHT k ObicTpoMy HCTomeHHio >KHBOTHbix h hx rnOejiH. 
B paCTBOpaX HHTpoaMMO(j)OCKH KOHUeHTpauneH 1 H 10 Mr/jl CMepTHOCTb He3apa>KeH- 
Hbix mojijhockob Ha 6-e cyTKH 3KcnepHMeHTa cocTaBjineT 9 h 23, a 3apa>KeHHbix — 
57 H 89 % COOTBeTCTBeHHO. 

CyiuecTBeHHbie pa3JiHHHH Memjxy 3apa>KeHHbiMH h He3apa>KeHHbiMH ^hbothhmh 
H aOjuoAaioTCH h no (J)opMyjie Ta6epa, xapaKTepH3yiomeH Bbi>KHBaeMOCTb >KHBOTHbix 
BTOKcnqecKHx cpe^ax, W = ct [c — KOHueHTpaunn TOKCHKaHTa, t — Bbi>KHBaeMOCTb 
>KHBOTHbIX (b Hacax), W — nOCTOHHHan AJIH Ka>KAOH H3 (J)a3 OTpaBJieHHH] . npn 1 H 
10 mt/ji HHTpoaMMO(j)OCKH 3HaneHHH W AJIH CBOOOAHbIX OT 3apa>KeHHH ocoOefi 
coct a bjihk)t 98 h 460, a ajih 3apa>KeHHbix — 67 h 230 cooTBeTCTBeHHo. 

TaKHM o0pa3OM, HHTpoaMMOC^ocKa HapymaeT TKaHeBoe AbixaHHe h 3Heproo6ec- 
neqeHne mojijhockob. PeaKunn jkhbothhx, 3apa>KeHHbix napTeHHTaMH TpeMaTOA, 
Ha AeHCTBne 3toto TOKCHKaHTa onpeAejineTcn ero KOHueHTpaunen, npoAOji>KHTejib- 
HOCTbK) 3KCn03HUHH nOAOnbITHbIX MOJIJHOCKOB B TOKCHMeCKOH Cpe^e, HHTeHCHBHOCTbK) 
HHB33HH H 3K0J10T0-(J)H3H0J10rHqeCKHMH OC 06 eHHOCTHMH X03HeB. HHBa3HpOBaHHbie 
TpeMaTOABMH >KHBOTHbie HBJIHIOTCH 60 Jiee MyBCTBHTejlbHblMH H MeHee yCTOHMHBblMH 
K AeHCTBHK) 3TOTO TOKCHKaHTa, HeM CB 060 AHbie OT HHB33HH OC 06 h. 

J1 MTepaTypa 

JI a k h h T. O. BHOMeTpHH. M., Bbiciu. iiik., 1973. 343 c. 

CiajiHHqeHKO A. n. H3MeHeHHe HeKOTOpbix noKa3aTejien yrjieBOUHoro oOMeHa b reMOjiHMtjie 

npeCHOBOAHbIX MOJIJHOCKOB npH HHB33HH HX napTeHHTaMH H JIHUHHK3MH TpeMaTOJ*. — Ilapa3HTO- 

jiothh, 1978, t. 12, Bbin. 6, c. 472—478. 


396 



O ji e p o b B. A. SKcnepHMeHTajibHoe Hcc/ieAOBaHHe cJ)eHOJibHoro OTpaBJieHHH y pbi6. — B kh.: Bjihhhhc 
cJjeHOJia Ha rHApo6HOHTOB. JI., Hayna, 1973, c. 5—38. 

Hurst C. T. Structural and functional changes produced in the gastropod mollusk Physa occiden¬ 
tals in the case of parasitism by the larvae of Echinostoma revolutum.— Univ. Calif. Publ. 
Zool., 1927, vol. 29, N 14, p. 321—404. 

Hurst C. T., W a 1 k e r C. A. Increased heat production in a poikiloterm animal in parasitism. — 
Amer. Nat., 1933, vol. 69, p. 461—466. 

Lee F. O., C h e n g T. C. Increased heat rate in Biomphalaria glabrata parasitized by Schistosoma 
mansoni. — J. Invertebr. Pathol., 1970, vol. 16, N 1, p. 148—149. 

Meak in R. H. Studies on the physiology of the snail Biomphalaria glabrata (Say): effects of body 
size, temperature and parasitism by sporocysts of Schistosoma mansoni sambon upon respira¬ 
tion.— Compar. biochem. Physiol., 1980, vol. A 66, N 1, p. 137—140. 

Vernberg W. B., Vernberg F. J. Interrelationships between parasites and their hosts. III. 
Effect of larval trematodes on the thermal metabolism respone of their molluscan host. — 
Exp. Parasitol., 1967, vol. 20, p. 225—231. 

>Khtomhpckhh neAHHCTHTyT nocTynujia 7.07.1986 


EFFECT OF NITROAMMOPHOSKA SOLUTIONS ON THE ALDOLASE ACTIVITY 
IN HAEMOLYMPH OF PLANORBARIUS BANATICUS INFECTED AND NON-INFECTED 

WITH TREMATODES 

A. P. Stadnichenko, A. Ju. Zelinskaja, A. D. Kravtchuk, G. V. Doroshenko 

SUMMARY 

The infection of Planorbarius banaticus with sporocysts of Cotylurus cornutus is accompanied 
by an increase in aldolase activity of molluscs’ haemolymph of 1.2 fold. In solutions of nitroammo- 
phoska (0.1, 1 and 10 mg/1) the activity of this ferment in infected individuals increases much higher 
than in non-infected ones. This results in fast carbohydrates expenditures by molluscs, intermediate 
hosts of tremetodes, and their death from exhaustion. 



